The expressions for the ϕ functions and the ρ functions are given in (4):(7). For fixed k ∈ {1, . . . , n−1}, implicitly differentiating with respect to ε the equation H k (T * ε ; F ε ) = 0 yields
which in turn boils down to determine the derivatives with respect to ε of the functions ϕ
, and ρ k 2 (T ε ; F ε ) for p being an integer. Let us work out the derivative of ϕ 2 (T ε , p; F ε ) as an example; the other derivatives can be derived similarly but sometimes more tedious. Recall that
Therefore, by the product rule (Leibnitz rule) of differentiation, we have
which in turn amounts to differentiating
. Note that in (1.1) we have evaluated the derivative of ϕ 2 (T ε , p; F ε ) at ε = 0 and have applied the convention that
Consider the following terms,
Now plug the above two expressions back into (1.1) we have
Here we remark that the function ϕ 2 (T, p, x) above is exactly the function obtained by replacing the expectation term
The derivatives of ϕ k 1 (T ε , p; F ε ), ρ 1 (T ε ; F ε ), and ρ k 2 (T ε ; F ε ) can be calculated similarly. We list the formulas in the following without detailed derivations.
Now we have the derivatives of the ϕ functions and the ρ functions, which are involved in the definition of h functions. Let us compute as an example the derivative of h k 2 , for fixed k ∈ {1, . . . , n − 1}, as follows.
Similarly, the derivatives of the other h functions can be written as, for a = 1, 3, 4, 5, 
